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FUSION OF MELANIN-LABELLED MACROPHAGES TO FORM GIANT CELLS
OBSERVED IN VIVO*
H. P. WASSERMANN, B.Sc., M.MED., M.D.
In a study of the cytology of the inflammatory
exudate in 37 Bantu and Cape Colored subjects,
using the skin-window technic described by
Rebuck (1), it was found that the lymphocytes
acquire granules which are seldom observed on
the response in Caucasians. In several studies
using this technic (2, 3, 4) in Caucasians such
granules have not been reported, and only when
searched for could occasional granules be observed
formation of lymphocytes to macrophages could
be observed as also reported by other investi-
gators (2, 3, 4). A percentage of cells never obtain
visible melanin granules so that macrophages
labelled with melanin and macrophages without
melanin are to be found. From about the 20th
hour of inflammation giant cells appear. Rebuck
and Crowley (2) distinguish monocytogenous and
lymphocytogenous macrophages and distinguish
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FIG. 1: Macrophages at 20th hour of inflammation in Bantu subject. At left two macrophages con-
taining small melanin particles with blending of cytoplasm. Top, center a binucleate cell showing
melanin granules arranged around one nucleus, while cytoplasm around the other nucleus does not
exhibit discernable granules. (May-Gruenwald-Giemsa, X 800).
FIG. 2: Giant cell containing 3 nuclei and several melanin granules and vacuoles. The larger vacuole
near the lower right nucleus contains a lighter green material and a fusion line can be observed between
the two lower nuclei but is lost between the two upper nuclei (arrow on margin). Twentyfourth hour
of inflammation. (May-Gruenwald-Giemsa, X 1000).
in the response of Caucasian volunteers in this
study. The unstained granules have a yellow-
brown appearance, they are dopa-positive and
become black with ammoniacal silver nitrate.
They are not lipofuscins as differentiated by the
method of Hueck (5). They stain dark green with
May-Gruenwald-Giemsa. Funan Hu (6) found
that formed cutaneous melanin gives this color
with May-Gruenwald-Giemsa staining, while he-
mosiderin does not.
Lymphocytes in the inflammatory reaction to
egg white on a skin lesion thus become labelled by
the naturally occurring melanin from the skin of
dark-skinned subjects. (Fig. 3). By changing the
cover slips at hourly intervals the gradual trans-
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FIG. 3: A small lymphocyte, containing a thin
rim of dark blue cytoplasm and several small,
dark green granules, between several neutrophiles
with edematous appearing nuclei. At lower left a
histocyte without granules is visible. Twelfth
hour of inflammation. (May-Gruenwald-Giemsa,
X 915).
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FIG. 4: Four lymphocytes and a neutrophile at the 12th hour of inflammation in a Bantu subject.
Note the appearance of the central lymphocyte conforming to the morphologic features in the
peripheral blood, with a thin cytoplasmic rim and clumped nuclear chromatin. Below this cell a
lymphocyte with clumped nuclear chromatin but with finer structure due to an increase in para-
chromatin, and the cytoplasm well filled with several melanin granules can be seen. The two
lymphocytes at left shows further hypertrophy with a further increase in nuclear parachromatin
and increase in cytoplasmic volume.
FIG. 5: Slightly hypertrophied lymphocyte with a few small melanin granules surrounded by
several neutrophiles. At lower right two monocytoid hypertrophic lymphocytes are seen; the
more centrally situated is practically devoid of melanin granules, but with several vacuoles, while
the other contains several small melanin granules.
Fio. 6: Several lymphocytogenous macrophages showing the marked variation in melanin-granule
content of the individual cells at the 18th hour of inflammation. At a somewhat later stage, cells which
had undergone fusion to form binucleate (Fig. 1) or multinucleated cells (Fig. 2) could be observed.
hybrid giant cells formed by the fusion of a lym-
phocytogenous and monocytogenous macrophage.
Braunsteiner, Paertan and Thumb (3), depicting
a giant cell, state that they are probably formed by
amitotic division of the nuclei and they could
observe nuclear buds.
Recently Aronson and Elberg (7) described in
vitro experiments on peritoneal histocytes of
rabbits marked with tritium labelled thymidine
and concluded that a considerable number of the
binucleate cells were formed as the result of fusion
of the histocytes.
Binucleate cells consisting of densely packed
melanin around one nucleus and a relatively un-
labelled cytoplasm around the other nucleus,
could frequently be observed (Fig. 1). In other
instances, cells containing 2, 3, or 4 nuclei were
observed with regional areas around one or two
nuclei suggesting the fusion of a melanin-laden
macrophage with macrophages which contain less
or no melanin.
In a few instances incomplete fusion lines could
be observed (Fig. 2).
By the observation of macrophages labelled
with naturally acquired melanin, and other macro-
phages not labelled or containing melanin in
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varying amounts, giant cells showing similar
regional distribution in its melanin content were
thought to be formed by fusion rather than ami-
totic division of the nucleus of an individual
macrophage.
As lymphocytes become labelled with melanin
at a stage where they are still morphologically
similar to the blood lymphocyte (Fig. 3) the
gradual transition of the average lymphocyte
population to macrophages could be followed in
hourly preparations from the same lesion with
greater ease than in the case of Caucasians.
The hypertrophy of lymphocytes to macro-
phages has been fully described by the authors
referred to (2, 3, 4) and the only difference appears
to be the appearance of melanin in the cells ob-
tained from non-Caucasian subjects. The han-
dling of melanin by these cells will be considered
fully in a subsequent publication. The essential
cytological transitions from the 12th hour of
inflammation through the 18th hour are illustrated
in figs. 4—6.
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